This paper uses unique panel data covering over two million repeat-sales housing transactions from four metropolitan areas to test for the presence of racial price differentials in the housing market. Drawing on the strengths of these data, our research design controls carefully for unobserved differences in the quality of neighborhoods and the homes purchased by buyers of each race. We find that black and Hispanic homebuyers pay premiums of about three percent on average across the four cities, differences that are not explained by variation in buyer income, wealth or access to credit. Further, the estimated premiums do not vary significantly with the racial composition of the neighborhood; nor, strikingly, do they vary with the race of the seller. This latter finding suggests that racial prejudice on the part of sellers is not the primary explanation for the robust premiums we uncover. The results have implications for the evolution of racial differences in wealth and home ownership and the persistence of residential segregation.
I. Introduction
For much of the twentieth century, overt forms of centralized racial discrimination were widespread and deeply-ingrained in US housing markets. Restrictive covenants written into the deeds of homes prevented the re-sale of properties to minority buyers; redlining in the mortgage industry substantially raised the costs of borrowing in predominantly black neighborhoods; and blockbusting and other racially-motivated tactics by realtors reinforced strict racial segregation in many cities.
1 While these institutionalized discriminatory practices had largely disappeared by the end of the twentieth century, 2 important questions remain about the role of race as a determinant of prices in the housing market. At a basic level, do different-race homebuyers pay similar prices for comparable housing? And to what extent does decentralized discrimination on the part of individual home sellers or other market agents continue to play a significant role in the market? While these questions have important implications for the dynamics of racial inequality and residential segregation, the difficulty of designing and implementing studies that compare market outcomes for different-race households in essentially identical circumstances has limited our ability to provide clear and convincing answers.
This paper seeks to shed new light on these questions. It has two primary goals: (i) to estimate the extent of any racial price differentials in the housing market -differentials that may be indicative of discriminatory behavior, and (ii) to test whether race prejudice on the part of sellers 3 can provide the primary explanation for any measured price differences.
Identifying the extent and nature of any racial price differentials in most market settings is challenging because a variety of other factors might generate correlations between sales prices and buyer race. An obvious reason why households of different races pay different prices for housing is that they purchase houses of varying quality, both in terms of structural and neighborhood amenities. To properly detect price differentials, therefore, one needs to compare the price that different-race buyers for essentially identical properties. 4 The previous housing literature has pursued this strategy almost uniformly by comparing the prices of homes purchased in the same neighborhood at roughly the same time. But these traditional studies implicitly ignore unobserved differences in house quality within neighborhoods and, unsurprisingly, typically find 1 See Yinger (1995 Yinger ( , 1998 for a detailed discussion. Hirsch (1998) provides an account focusing on Chicago. 2 See Cutler, Glaeser, and Vigdor (1999) for a characterization of the rise and decline of centralized discrimination in American cities over the course of the twentieth century. 3 In the discussion and empirical work that follows, we use the term "seller" to refer to the actual owner or the owner's selling agent. 4 Controlling for differences in product attributes is potentially more straightforward in other contexts such as new automobile sales -see, for example, Ayres (1991) , Ayres and Siegelman (1995) , and Goldberg (1996) -where researchers can compare sales prices for cars of the same make, model, and options.
that white buyers, who have systematically higher levels of income and wealth, pay a 'premium' for housing.
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In this paper, we extend the existing literature by exploiting a unique data set that provides information on transaction prices and buyer and seller attributes for a large, representative sample of home sales in order to isolate variation in sales prices for comparable properties. Our data set is based on all housing transactions that occurred in four large metropolitan areas (Chicago, Baltimore/Washington DC ('Maryland' for shorthand), Los
Angeles, and San Francisco) over a period spanning two decades, 1990-2008. 6 For each transaction, we observe the sales price as well as detailed information about the house location and housing attributes. To these transactions data, we merge information about the race and income of the buyer by matching mortgage records, creating a rich data set featuring over two million transactions. For houses in our data set that sell more than once, we can also pin down the race of the seller.
Our research design capitalizes on the geographic and temporal specificity of these data, examining differences in prices for houses that are far more comparable, in terms of housing and neighborhood characteristics, than those studied in prior work. In particular, we estimate how the sales price varies with the race and ethnicity of the buyer in a repeat-sales specification that controls explicitly for the unobserved quality of the individual house as well as time-varying neighborhood effects. In essence, a repeat-sales approach provides a measure of the expected sales price of a house, given a prior sale and the estimated rate of appreciation in the neighborhood since it last sold. By comparing the price paid by buyers of different races relative to this expected sales price, we isolate racial differences in sales prices for comparable homes.
Our initial results indicate that black and Hispanic buyers pay a statistically significant premium for comparable housing in all four major city markets, ranging from 1 to 4 percent relative to their white counterparts; the average estimated premium pooling across all four markets is more than 2 percent for both black and Hispanic buyers in this initial analysis. The estimated premiums for black buyers are highest in the Chicago and Maryland areas, where they represent a reasonably large fraction of the population and segregation levels have historically been very high. There is weaker evidence for price differentials for black buyers in Los Angeles and San Francisco, where the estimated premiums are 1.1-1.2 percent. The estimated premiums for Hispanic buyers are fairly comparable in Chicago, Maryland, and San Francisco (around 2.5-5 An exception is the study by Myers (2004) . We discuss the previous literature in detail in Section III. 6 We observe data for the two California metropolitan areas from 1990 to 2008, and for Chicago and Maryland from 1997 to 2007. 3.0 percent), but only 1.2 percent in Los Angeles. Due to the large sample sizes involved, all of these estimates are statistically significantly different from zero.
While these initial results provide strong statistical evidence that black and Hispanic buyers pay more for comparable housing than whites, it is unclear whether these price differences are directly related to race. Instead, race might simply be correlated with other buyer attributes affecting the home sales process. In practice, the typical housing transaction is complicated by the need of the buyer to secure a mortgage and engage in a formal inspection of the property. This means that there is often some uncertainty for the seller at the time the sales price is set about the likelihood that the sale will go through. It would not be surprising, therefore, if sellers were willing to accept a lower transaction price from a buyer whom they deemed more likely to be able to secure financing and close the deal. On the flipside, wealthier buyers may have higher search costs and therefore make higher initial offers when they find a house that they like in order to make sure to get it. In this way, the estimated price premiums for black and Hispanic buyers may simply reflect differences in the buyer's income, wealth, or ability to secure mortgage financing.
The novel features of our data set allow us to address these issues directly. In particular,
for each transaction, we observe the buyer's income as well as the down-payment associated with the mortgage and the lender's name. When we include controls for buyer's income and downpayment in the repeat-sales specification described above, the estimated premiums for black and Hispanic buyers increase significantly, to an average of 2.8 percent in each case (over 4 percent for black buyers in Chicago and Maryland). When we add a complete set of lender fixed effects, which might proxy for the buyer's access to credit, the results in each city remain largely unchanged, with the average premiums remaining at 2.8-2.9 percent. Thus it appears that, if anything, the correlation of race with financial considerations leads to an underestimate of the racial premium in our initial analysis.
Having established the existence of robust racial differentials in sales prices, we turn our attention to the second main goal of our analysis: testing whether racial animosity/prejudice on the part of sellers can explain these premiums. To this end, we present a series of results that characterize how these differentials vary across sellers and neighborhoods. We begin by decomposing the estimated price differences by the race of both the buyer and seller. If racial animosity or prejudice is an important factor driving seller behavior, we would expect sellers to systematically favor buyers of their own race or ethnicity. Instead, we find that the average price premium paid by black and Hispanic buyers is about the same regardless of the race of the seller.
That is, black and Hispanic buyers pay significantly more than their white counterparts not only when they buy from white sellers but also from black and Hispanic sellers. Our analysis also indicates that there is little difference in the estimated price differentials across different neighborhood compositions. Taken together, these results provide strong support for the conclusion that racial prejudice -or any explanation that would lead sellers to favor buyers of their own race -is not the primary explanation for the observed racial price differentials.
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A limitation of our analysis is that we cannot isolate a single alternative explanation for the estimated price premiums paid by black and Hispanic buyers in these markets. Statistical discrimination might be motivated, for example, by the correlation of race with search costs or experience with real estate bargaining; and further research is needed to determine the extent to which a particular channel predominates. Regardless of the ultimate explanation, though, our results show that black and Hispanic buyers pay more than their white counterparts in almost every purchase setting and that robust racial differences in the price paid to buy a homeupwards of 3-3.5 percent on average in multiple major US markets -persist to the present day, long after many of the most overt forms of institutional discrimination have been eliminated.
Price differences of this magnitude have clear implications for the levels and persistence of racial differences in home ownership, neighborhood segregation, and the dynamics of wealth accumulation.
The remainder of the paper is organized as follows: Section II describes the data set that we have constructed for our analysis. Section III introduces our primary research design and relates it to those used in previous studies that attempt to infer racial price differentials in housing markets. We present our main estimates in Section IV, and test whether racial prejudice provides the primary explanation for these results in Section V. Section VI concludes, drawing out the implications of our findings.
II. Data
The data set we use is constructed by combining information from proprietary These cities are particularly useful for studying racial price differences because each has a large and heterogeneous population of homebuyers. Data on the transaction price, date of sale, loan amount, lender name, and location of the home are provided for each transaction. In additionmost crucial to our analysis -each property is characterized by a unique identifier that makes it possible to track the longitudinal transactions history of each home.
We match demographic information to individual homes by using the HMDA application registry files. The HMDA legislation was enacted to monitor potential redlining and discriminatory lending behavior. An important feature of this legislation is the requirement that race and other pertinent demographic information be recorded for each mortgage application.
Hence, from these data we are able to retrieve demographic information relevant to our study:
race and income of the buyer, transactions date, and the census tract of the home in question for linkage purposes.
Our primary data set for each city is then constructed by matching the transactions and HMDA data sets on the basis of (i) census tract, (ii) loan amount, (iii) transaction year, and (iv) lender name. 9 An observation in the matched data set consists of the full set of information provided for each transaction record by DataQuick, along with demographic and economic information about the buyer drawn from HMDA. Finally, tract-level Census data are merged into the DataQuick-HMDA matched data set to augment the neighborhood level characteristics available for empirical analysis.
As we describe below, our main estimating equation includes house fixed effects. Thus, the effective sample for our analysis, which uses a repeat-sales approach, includes only houses that sell at least twice over the period. Our sample includes over a quarter million transactions for both Chicago and Maryland, over half a million transactions for San Francisco, and close to one million for Los Angeles, giving an overall sample size of over two million. Table 1 presents descriptive statistics for the attributes of buyers and sellers, as well as transaction prices for the observations in our repeat-sales sample. For comparison, Appendix Table 1 reports analogous statistics for homes that transacted only once during our sample period; the differences are, for the most part, small to negligible. 10 The columns of Table 1 report statistics separately for each metropolitan area, and the top panel of the table reports the number of observations in the repeatsales data set and the frequency with which homes in each area sold 2-4 or more times, 9 Overall, the matching procedure works well. Due to missing, misreported, or other idiosyncratic differences in the values of the matching variables, a unique match was not achieved for all observations. However, these unmatched homes account for a small percentage of transactions -in most cases, less than 5 percent of the data. 10 The two distributions of buyer race are essentially identical, comparing the repeat-sales sample to the full sample; mean and median incomes are close to one another; and median transactions prices are slightly higher in the repeatsales sample for all but Chicago.
respectively (The three categories are exhaustive.). In all four cities, houses that sold exactly twice make up the majority of observations.
The second panel of the table reports the distribution of buyer race and ethnicity. While the majority of buyers in each city are white, there is considerable variation in buyer race and ethnicity across the cities in our sample. For example, while only 5 percent of buyers are black in Los Angeles and 8 percent in Chicago, blacks constitute 25 percent of buyers in Maryland. The fraction of Hispanic buyers is contrastingly low there, at 7 percent, and much higher, at 25 percent, in Los Angeles, while the fraction of Asian (including 'other' race/ethnicity) buyers is highest in San Francisco, at 25 percent.
For homes that sell multiple times, we are able to characterize the race of the seller, beginning with the second transaction observed in the data set. 11 The next panel of Table 1 reports the distribution of sales in each metropolitan area jointly by the race of the buyer and seller for all transactions where both buyer and seller race is recorded. In each metropolitan area, white-to-white transactions make up the majority of sales -between 43 to 60 percent of all transactions. There is, however, considerable variation in the composition of the remaining transactions in each metropolitan area. Maryland has the highest fraction of interracial transactions: white-to-black and black-to-white transactions make up 12 and 7 percent of repeat sales, respectively. Chicago also has a considerable fraction of white-to-black sales but far fewer black-to-white transactions. Transactions between white and Hispanic buyers, running in each direction, are reasonably prevalent in Chicago, higher in San Francisco and still higher in Los
Angeles.
Finally, the bottom panel of Table 1 reports some basic summary statistics by metropolitan area: Home prices are significantly higher in the two Californian metropolitan areas, not surprisingly, and so too are the average incomes and median down-payments of homebuyers.
III. Research Design: Identification of Racial Price Differentials
The research design that we develop exploits the unique structure of our data set to shed light on racial differences in the price paid to purchase comparable housing. Our primary methodology can be summarized using the following regression equation, which relates the log price of transaction i for house j in neighborhood n at time t over the sample period to the buyer's race and a set of controls:
11 The seller's race is unobserved for the first transaction for each house in our repeat sales sample.
(1)
Here, race_buyer it is a vector of indicators for the race/ethnicity of the buyer at time t; X denotes a vector of observable house buyer characteristics for transaction i at time t; µ j denotes a housespecific fixed effect, and ! nt denotes a set of neighborhood-by-time fixed effects. As reported below, the coefficient " measures the average premium, if any, paid by minorities (blacks and Hispanics) relative to whites.
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Our main goal is to measure any difference in the prices that buyers of different races/ethnicities pay for comparable housing. As we make clear in what follows, the inclusion of house fixed effects, µ j , in equation (1) ensures that the race parameters are identified by comparing prices for houses for which buyer race changes over successive transactions to those for which buyer race remains constant. The inclusion of neighborhood-by-time fixed effects ensures that these comparisons are made within the same neighborhood during the same time period.
To see how the effect of buyer's race is identified in this model, it is helpful to re-write equation (1) by differencing observations for a consecutive pair of transactions (i, t) and (i', t') involving house j:
buyer in 2006 implied an appreciation rate of 50 percent and the price paid by the black buyer implied an appreciation rate of 55 percent, we would infer that the black buyer paid a 5 percent premium. Averaging these differences across the full set of comparable houses in the data set provides the basis for identifying the buyer race parameters in equations (1) or (2). A potential concern with the research design captured in equation (1), and one that applies to the entire existing literature, is that the homes purchased by buyers of different races may have undergone differential amounts of renovation or maintenance over the holding period of the previous owner. If buyers of one race, for example, tend to buy houses that are more likely to have been improved over the previous holding period, this would bias the buyer race parameters. In essence, the appreciation associated with these improvements would be mistakenly attributed to the race of the buyer. Because white buyers have significantly higher levels of income and wealth than black and Hispanic buyers, we would generally expect whites to be systematically more likely to buy improved or especially well-maintained houses. If this were indeed the case, the estimated " would understate the actual premiums paid by minorities (blacks and Hispanics) relative to whites. We address this potential concern by using the detailed assessor records associated with each housing transaction in the data set.
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Prior Evidence on Price Differentials in the Housing Market
To estimate price differentials in the housing market, one would ideally like to compare the price that buyers of different races would pay for identical properties. The previous literature has pursued this strategy by comparing the prices of homes purchased in the same neighborhood at roughly the same time. The pioneering studies that first developed and implemented this research design (King and Mieskowski, 1973; Kain and Quigley, 1975; Yinger, 1978) estimated that minorities paid a premium for comparable housing. In contrast, subsequent analyses based on larger samples by Follain and Malpezzi (1981) , Chambers (1992) and Kiel and Zabel (1996) found statistically significant discounts for black buyers relative to whites. These studies were still constrained by the size and nature of the data sets available at the time, limiting the researchers' ability to control for unobserved differences in house quality within neighborhoods or neighborhood attributes. Given higher levels of income and wealth, it would not be surprising if white buyers generally purchased higher quality housing within the same neighborhood, potentially leading to a spurious finding that white buyers pay a 'premium' for housing. By including house fixed effects in equation (1), we can address this limitation directly.
In this sense, our approach is related to specifications reported in Myers (2004) that include house fixed effects estimated with data from three waves of the American Housing Survey, supplemented with special neighbors samples. Myers finds evidence that blacks pay premiums for their homes of around 10 percent relative to whites, although the estimates are significant only at the 10 percent level.
14 Another recent study, by Ihlanfeldt and Mayock (2009), examines price differentials by race in a specification that controls for detailed structural characteristics and block-group fixed effects for data on 20 metropolitan areas in Florida. As in much of the prior literature, Ihlanfeldt and Mayock find evidence of price discounts for nonwhite buyers, and argue that correlation between race and unobserved property characteristics may bias the estimated race coefficients downwards. 15 It is precisely this potential bias that the inclusion of house fixed effects is designed to eliminate.
Relative to Myers (2004) and Ihlanfeldt and Mayock (2009) , our analysis offers two main advantages. The first is that we have a complete census of housing transactions in major metropolitan areas over a long period of time, including many houses that sell to buyers of different races. Such 'switches' in the race of the buyer are needed to identify racial differences in pricing when house fixed effects are included in the analysis. We effectively have multiple orders of magnitude more data, and this allows us to estimate racial differences far more precisely and characterize how they vary across sellers, neighborhoods, and market conditions. The second main advantage of our research design is the inclusion of neighborhood-by-time fixed effects that effectively control for time-varying factors in each neighborhood that might influence prices.
Again, it is the sheer size and scope of our data set that allows us to control for neighborhood dynamics in this especially flexible way.
IV. Main Results
We now present the main results of our analysis. We begin by estimating limited versions of equation (1) that leave out the house and/or neighborhood-by-time fixed effects. Comparing our final model (1) with these incomplete specifications provides a clear demonstration of the importance of the additional features in estimating racial differences in purchase prices for comparable housing. We then add controls that proxy for other aspects of the buyer's financial position -income, down-payment, and lender fixed effects -to examine whether the racial differences estimated in our baseline specification might be driven by these financial considerations, which are correlated with race, rather than the buyer's race/ethnicity itself. Table 2 reports baseline results for minority-white price differentials from the estimation of equation (1 The specification reported in the third column of Table 2 includes house fixed effects, while the one reported in the fourth column controls simultaneously for both house and neighborhood-by-time fixed effects. Focusing on the parameter estimates reported in column (4) of each panel, it is immediately obvious that the inclusion of house fixed effects flips the sign on the estimated minority-white price differentials from negative to positive in every sample for both black and Hispanic buyers. The estimated price differentials for black and Hispanic buyers are 0.020 and 0.021, respectively, implying that black and Hispanic buyers typically pay about 2 percent more for comparable housing than whites.
Baseline Results
There is considerable variation in the estimated price differentials across cities. The estimated black-white price differential is highest in Cook County, which includes the central city of Chicago (4.7 percent), and the Baltimore area (2.9 percent), while estimates range between 0.8-1.9 percent in the other six areas. The estimated Hispanic-white price differential, on the other hand, is in the 2.0-3.0 percent range for much of Chicago, Maryland, and San Francisco, contrasting with the estimates for the Los Angeles area, which are little more than 1 percent.
Controlling for Other Buyer Attributes
While the results presented in Table 2 provide strong statistical evidence that black and Hispanic buyers pay more for comparable housing than whites, it is not necessarily the case that these estimated differentials are motivated by racial considerations. Instead, race may simply be correlated with other buyer attributes that affect the home sales process. To assess this possibility, Table 3 presents results from additional specifications that control for various aspects of the buyer's financial position, including the income, down-payment percentage, and a set of lender fixed effects. As previously mentioned, the buyer's financial position might be correlated with sales price for a number of reasons including the ability to secure mortgage financing and search costs. Because some lenders specialize in high-priced or subprime loans, the inclusion of lender fixed effects proxies to some extent for the buyer's credit worthiness.
The first column of Table 3 repeats the final specification from Table 2 , which controls for house and neighborhood-by-time fixed effects. The specification reported in column (2) adds controls for measures of the buyer's income and down-payment percentage. The coefficients for both the black-white and Hispanic-white differentials increase in a relatively uniform way for each city sub-sample with the inclusion of these controls. As shown in the bottom row, both the black-white and Hispanic-white gaps increase from approximately 2.0 to 2.8 percent for the full sample. Column (3) reports results for a specification that adds second-order polynomial terms in buyer attributes to the specification reported in column (2). The addition of these controls again results in larger estimates of the black-and Hispanic-white price differentials in almost all city sub-samples, increasing the estimate of the black differential to 3.3 percent and the Hispanic differential to 2.9 percent. Column (4) reports results for a specification that adds lender fixed effects to the specification reported in column (2). The inclusion of these lender controls has a negligible effect on the estimates in each sub-sample, and the 'all-city' estimated price premiums for blacks and Hispanics are almost identical and very precisely-estimated: 2.8 percent for blacks and 2.7 percent for Hispanics. Taken as a whole, the results presented in Table 3 provide clear and consistent evidence that the correlation of race and financial considerations leads to an underrather than over-estimate of the magnitude of racial price differentials.
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V. Heterogeneity Across Sellers and Neighborhoods
The results presented in Tables 2 and 3 establish premiums in sales prices for comparable housing on the order of 3 percent for both black and Hispanic buyers relative to whites. We now present a series of results that characterize how these premiums vary across sellers and neighborhoods. The main goal of this portion of our analysis is to examine whether racial animosity or prejudice can explain the observed price premiums.
Seller's Race
We begin by decomposing the estimated premiums by the race of both the buyer and seller. 17 To this end, we expand equation (1) to include a full set of interactions between buyer and seller race:
reporting all of the estimated premiums, #, relative to white-to-white transactions. Again, for expositional purposes, it is helpful to consider a differenced version of equation (3):
Because, as noted, seller's race is unobserved for the first transaction for each house in our repeat sales sample, we consider three alternative approaches to estimating equation (4). All three approaches yield very similar point estimates for the key parameters of interest, # and are reported below or in appendices. Our first approach is to restrict the sample to observations from homes that sell at least three times, dropping the first transaction for each of these houses (for which seller's race is unknown) from the analysis. As one might expect, this approach greatly 16 A potential explanation for this finding is that individuals with higher levels of income and wealth have higher search costs due to a higher value of time. As a result of such a mechanism, conditioning on income and wealth, which is highly correlated with race, would lead to larger estimates of racial price premiums. 17 This test bears some relation to the test for racial profiling proposed by Anwar and Fang (2006) and Close and Mason (2007) . In these settings, researchers compare the search rates of drivers of different races by officers of different races to study whether racial differences in search are motivated by prejudice versus differential search costs.
diminishes the number of observations in the sample (i.e., it entirely eliminates the use of houses that sell twice and cuts in half the number of observations in equation (4) for houses that sell three times). As a result, the neighborhood-by-time effects, !, are not very precisely estimated, leading to less precise estimates of our main coefficients of interest, ", although these are still statistically significant in many cases.
In order to estimate the neighborhood-by-time effects more precisely, our two alternative approaches make use of the full repeat sales sample to identify the pattern of price appreciation at the neighborhood level, while making sure that the use of observations which are missing seller's race do not contaminate the estimates of ". Our second approach is thus to create a new category for seller's race that equals one if it is unobserved. We then simply include interactions of this unobserved seller race category with the appropriate buyer race for the first transaction that we observe for each house. We treat the parameters on interactions that involve sellers of unknown race and buyers of each race as nuisance parameters. The advantage of this approach over the first is that it allows all of the consecutive pairs of transactions to help identify the neighborhood-bytime fixed effects. For our third and final approach, we estimate equation (4) for all consecutive pairs of transactions for each house j in the repeat-sales sample. But for the first pair of transactions for house j, we simply set the buyer-seller race difference (i.e., the first term on the right hand side of equation (4)) to zero. In this way, houses that sell only twice, for example, are helpful in getting a much more precise estimate of price appreciation patterns by neighborhood, but do not contribute directly to the identification of #.
The results from this final and preferred approach -Approach 3 -are shown in Table 4 .
(The results from the first two approaches are reported in Appendix Tables 2 and 3 respectively and, as mentioned above, yield qualitatively very similar point estimates across all four metropolitan areas.) The panels of Table 4 report results for each buyer-seller race combination relative to a white-to-white transaction separately for each of the four metropolitan samples. For each, the buyer's race is indicated in the row heading and the seller's race is indicated in the column heading. Thus, comparing results across rows shows how the sales price varies with buyer's race for sellers of the race/ethnicity shown in the column heading.
Comparing the row average price differentials for buyers of different races is, in essence, the focus of Tables 2 and 3 . In contrast, our main focus in examining the results presented in buyers in these cities, the estimated premiums are slightly larger for black and Hispanic sellers relative to their white counterparts. For white buyers in these cities, the estimated premiums for black and Hispanic sellers are all within 1.0 percentage points of the baseline estimate for whiteto-white transactions. The results for Maryland differ from those for the other city samples in that black and Hispanic sellers in Maryland earn a premium of 5-8 percent relative to their white counterparts but again, the size of this premium does not vary with the race of the buyer. Taken as a whole, the results presented in Table 4 provide strong evidence that the price differentials associated with buyer's race reported in Tables 2 and 3 do not vary systematically with the seller's race.
Another interesting way to view the results presented in Table 4 is to consider what they tell us about the relative market returns among sellers of each race. In Chicago, Los Angeles, and
San Francisco, sellers of each race receive prices that are within about a single percent of one another when they sell to white buyers, and a similar pattern holds for sales to Hispanic and black buyers. In the Maryland area, black and Hispanic sellers command a premium of about 5 percent when they sell to buyers of each race. Averaging across the four metropolitan areas as a whole, these results imply that there is very little difference in the prices that households of each race receive when they sell their homes -if anything, black and Hispanic sellers appear to do slightly better than white sellers.
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Neighborhood Initial Demographic Composition   Table 5 reports results that explore the heterogeneity in estimate racial price differentials across another important dimension of heterogeneity -the existing composition of the neighborhood (Census tract). In particular, the table reports estimates for black and Hispanic buyers in each city separately for (i) all Census tracts, (ii) tracts that were more than 50 percent non-Hispanic white in 2000, and (iii) tracts with 80 percent non-Hispanic white or greater in 2000. For black buyers, the parameter estimates are fairly stable across these three specifications 18 We return to this result in the concluding section below, as it points to a role for experience in the real-estate bargaining process in explaining the premiums that black and Hispanic buyers pay on average.
in the four city subsamples, implying that the price premium paid by black buyers does not vary much with the neighborhood setting.
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A different pattern emerges for Hispanic buyers. In particular, the estimated price premium for Hispanic buyers is uniformly higher in neighborhoods with a lower fraction of white residents, falling from 1.6-3.4 percent in all tracts to 0.3-1.1 percent in neighborhoods that were more than 80 percent white in 2000 in the four city subsamples. In fact, the point estimate for the Hispanic price premium is statistically insignificant in all of the cities except Chicago in neighborhoods that were initially at least 80 percent white. Thus, the price premium essentially goes away for Hispanic buyers when they purchase houses in predominantly white neighborhoods, while a premium remains for black buyers in these neighborhoods. 20 One possible explanation for the fact that the Hispanic premium diminishes in predominantly white neighborhoods is that the Hispanic buyers in these neighborhoods may be systematically different from those that purchase homes in more racially diverse neighborhoods. Buyers in the latter set of neighborhoods, for example, may include a higher percentage of recent immigrants, an attribute that we cannot observe directly in the data.
VI. Do We Detect Discrimination?
The magnitude and remarkably robust nature of the premiums paid by blacks and Hispanics provide strong evidence that these households pay more than their white counterparts when purchasing comparable homes. The lack of any same-race preference on the part of sellers, however, makes it less clear whether such differentials actually represent the consequences of discriminatory behavior or are an artifact of some other process related to home-buying.
Largely uncontroversial, however, is the notion that discriminatory behavior is ongoing in housing markets. Audit studies provide a particularly powerful and complementary strategy for detecting signs of discriminatory behavior in housing markets. Generally speaking, these studies aim to test for discrimination by sending individuals of different races or ethnicities, matched as well as possible on other characteristics, to inquire about housing units either for sale or rent.
Using this approach, Yinger (1996) and Ondrich et al. (2003) find direct evidence of the discriminatory treatment of minority buyers and renters along a number of dimensions. In particular, they find evidence of statistical discrimination likely stemming from uncertainty about black potential buyers ability to put forward successful bids. For example, they find evidence that agents do not increase their effort in response to higher sales prices and substantial steering of blacks to homes with fewer features than they request. These findings suggest that agents may be skeptical of black ability to purchase more expensive homes. If such beliefs are pervasive, one can imagine a situation where conditional on choosing a particular house, blacks may need to submit higher bids than observationally equivalent whites to be taken seriously.
While audit studies provide a powerful way to identify the pervasiveness of exclusion and steering in the market, they yield little evidence about transactions that are actually consummated. 21 This is important both because audit studies may miss aspects of discrimination that occur through price negotiation/determination and because it is difficult to gauge the ultimate impact of the observed exclusion or steering on housing outcomes (Goldberg, 1996; Yinger, 1998) . Conversely, a limitation of studies that focus on the pricing of observed transactions (like our own) is that they miss exactly the kinds of effects that steering and exclusion have on the choice of homes captured by audit studies. In this sense, the two approaches for detecting signs of discriminatory behavior in consumer markets neatly complement each other.
Another possible explanation for the robust premiums we find is that nonwhite buyers pay higher prices because of differences in bargaining power or search costs. If a substantial portion of sellers, for example, were unwilling to sell to buyers of a particular race, the effective cost of continuing to search for a suitable home would be higher for these buyers. Faced with a lower value of continuing to search, buyers of this race might settle for a higher transaction price in order to secure a property of their liking. The results examining how the premiums vary across seller race, however, do not point in an obvious way to this potential explanation, as nonwhite buyers do not appear to get a 'better' deal through transacting with someone of their own race.
22 21 Another limitation of audit studies is that they require all participants to behave identically, despite the fact that participants are likely aware of the goals of the study. To address this concern, a new study by Hanson and Hawley (2011) uses email communication to respond to online apartment listings, signaling race through the use of names that are predominantly used by either white or black parents. Another interesting recent paper by Ewens, Tomin and Wang (2012) uses a similar approach to distinguish between prejudice and statistical discrimination as explanations for callback behavior. Their results point to statistical discrimination rather than prejudice as the most likely explanation for landlord behavior; this is broadly consistent with our findings.
VII. Summary and Conclusion
The main goals of this paper have been to measure the extent of price differentials in the housing market on the basis of buyer's race and to gauge the explanatory power of a set of alternative explanations for any estimated price differences. In this concluding section of the paper, we summarize our main findings briefly and discuss their implications for the evolution of racial differences in wealth and home ownership and the persistence of residential segregation.
Combining a novel data set with a fixed effects approach that allowed us to control for unobserved differences in housing and neighborhood quality to a much greater extent than the prior literature, our analysis documented meaningful, statistically significant premiums in the prices paid by black and Hispanic buyers in each of the four large metropolitan areas that we studied -a result which sharply contrasts with the best-known results in the recent literature. The unique features of our data set also allowed us to examine whether racial differences in income, wealth, or access to credit might be responsible for these premiums. Here, the results indicated that the correlation of race with these factors works in the opposite direction: the estimated racial premiums conditional on flexible functions of income and down-payment percentage, as well as lender fixed effects are actually positive and larger in size.
Having established the presence of robust differences in the prices paid by buyers of each race, we then took up the question of whether systematic cross-racial bias by sellers could explain these differences. In particular, we examined whether sellers are willing to accept lower prices from buyers of the same race, finding that the premiums paid by black and Hispanic buyers in fact vary very little with the race of the seller. While these results provide evidence against racial bias on the part of sellers as the primary explanation for the observed racial price premiums, it is important to note that we cannot rule out that animosity or prejudice may lead to the exclusion of minority buyers from purchasing certain properties in the first place, as suggested by previous audit studies.
Our analysis also revealed that sellers of each race do roughly as well on average when they sell their homes, no matter what the race of the buyer is. Thus, any disadvantage that black and Hispanic buyers face when purchasing homes disappears when it comes time to sell. While certainly not conclusive, this pattern suggests that the relative inexperience of black and Hispanic buyers, due to the historically lower rates of home ownership, may contribute to the higher prices that they initially pay upon entering the market. With the experience gained from having participated in the real estate bargaining process at least once, black and Hispanic sellers do as well as their white and Asian counterparts. What this means for subsequent purchasing experiences of more seasoned buyers is unclear, however, as sellers of each race may continue to statistically discriminate against experienced black and Hispanic buyers because race/ethnicity is highly correlated with experience, which may be difficult to observe.
Of course, relative inexperience with the bargaining process is not the only possible basis for statistical discrimination on the part of sellers. Another potential explanation, put forward by Yinger (1995 Yinger ( , 1998 , is that black and Hispanic buyers face higher search costs in the housing market. Such higher search costs might stem from a variety of fundamental sources or because of the expectation of discriminatory treatment in the market. Knowing that black and Hispanic buyers typically face higher costs of continuing to search, sellers might statistically discriminate by holding out for a higher price (i.e., use a higher reservation price) in negotiations.
No matter what the ultimate reason for the price premium, our results imply that systematic, robust racial differences in the price paid to buy a home -on the order of 3 percent on average in multiple major US markets -persist to the present day, long after many of the most overt forms of institutional discrimination have been eliminated. Considering the average purchase price paid by a black homebuyer in our sample is $177,000, this translates to an average premium of about $5,000 per transaction, a substantial amount given the average income of black households in these cities.
These price differentials are likely to have important implications for a range of other social and economic outcomes, including the evolution of racial differences in wealth, home ownership rates, and location decisions. Faced with what amounts to a substantial transaction tax with each home purchase, one would naturally expect home ownership rates to be lower and the benefits of ownership for wealth accumulation to be systematically diminished for minority households. Moreover, to the extent that these differentials represent price discrimination, the added cost may alter black and Hispanic household location decisions (i.e., leading to the choice of neighborhoods with more rental properties or lower prices). Hence, existing residential segregation may be reinforced, which has further important consequences for educational and labor market outcomes.
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23 See Yinger (1995) and Cutler and Glaeser (1997) for a discussion of the consequences of segregation for education and labor market outcomes. It is particularly noteworthy that the estimated premiums are largest for black households in Chicago and Maryland -metropolitan areas that remain largely segregated along racial lines to this day. Notes: Cluster-robust standard errors in brackets. Estimates are derived from a regression of log transaction price on race indicators and polynomials in other variables. '> 0.5' refers to a sample that includes neighborhoods initally greater than 50 percent non-Hispanic white. '> 0.8' refers to neighborhoods initially greater than 80 percent white. Each regression includes a set of house fixed effects and a set of neighborhood-by-time fixed effects. 'Other Buyer Attributes' include income and down-payment percentage.
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